The role of the MORF/MRG family of genes in cell growth, differentiation, DNA repair, and thereby aging.
The discovery that replicative cellular senescence is a dominant phenotype over immortality led to the discovery that there are at least four unique genetic subgroups of immortal cell lines that use distinct mechanistic pathways to evade cell cycle exit. Study of one of these genetic complementation groups demonstrated that one gene, MORF4, possessed the ability to induce senescence in group B cell lines. The MRG family of genes, of which MORF4 is a member, has since proven important for cellular aging, proliferation, positive and negative transcriptional regulation, and DNA damage repair. MRG15, the evolutionary ancestor of the family, is highly conserved in yeast, C. elegans, drosophila, plants, and mammals and has been implicated in chromatin remodeling in these species. Our proteomics studies have found that MRG15 is unique among mammalian genes in that it associates with both histone deacetylases and histone acetyl transferase complexes, and thus potentially plays a role in both transcriptional silencing and activation. Its knockout in mice is embryonic lethal, resulting in improper organogenesis, as well as cell proliferation and DNA damage repair defects. Future study of these genes will help clarify the role of chromatin remodeling in aging, cellular proliferation, and DNA damage repair.